Neurotrophic effect of isoquinoline derivatives in primary cortical culture.
Recent studies indicate that the N-methyl-D-aspartate (NMDA) antagonist, (+)-1-methyl-1-phenyl-1,2,3,4-tetrahydroisoquinoline hydrochloride (FR 115427), enhanced neuronal survival in primary culture of cortical neurons from mouse embryos. In the present study isoquinoline derivatives were examined for the neurotrophic activity in primary culture of cortical neurons and were also examined for anti-NMDA activity. In spite of varying level of anti-NMDA activity, isoquinoline derivatives enhanced neuronal survival at the concentration of 10 microM. To elucidate of the mechanisms of neurotrophic activity in primary cortical culture, nicardipine and flunarizine, known calcium channel blockers, were also tested. Neither nicardipine nor flunarizine showed neurotrophic activity up to the doses causing toxicity in cultured neurons. NBQX, an AMPA receptor antagonist, was also tested for neurotrophic activity. However no enhancement of neuronal survival was observed. These data suggest that one of the mechanisms to promote neuronal survival may depend on the structure of isoquinoline ring. Moreover neurotrophic activity observed in our culture systems might not relate on anti-NMDA activity, blockade of voltage dependent L-type calcium channels and antagonization of AMPA receptor.